Stert 




/70 
23 FEB ZQQ S 



(43) Sf^^fflB 
2004 ^4fl8 0 (08.04.2004) 




PCT 



(10) @R£< 
WO 2004/029471 



Al 



(51) W&ftlttftW: 

(21) mwsmmm^: 

(22) hrmiibb: 

(25) @(StaP<DWl§: 

(26) sss^HrosiS: 

(30) ffiife*f^r — 

*#BI2002-281596 



F16C 35/02, 35/10, 17/10 
PCT/JP2003/011531 
2003 $9fl9B (09.09.2003) 

2002 ^9 ^ 26 H (26.09.2002) JP 



(71) ti\mA(*m : £&<±x<Dfi&miz'Di\x): ntn 

tt3S#a (NTN CORPORATION) [JP/JP]; T 550-0003 
*BEJ& *BErfj SE^BT^ 1Tl3f 1 7 # Osaka 
(JP). 

(72) fg|fl#; fc<fctf 

(75) feW#/ai8IA (*@|COLNTO)^): IK^l 



(SATOJLFuminori) [JP/JP]; T511-0811 Eli |g«m 
7C?S^¥I^ffl30 66 NTNfciC^ttrt Mie 
(JP). #® « = (JTO^Cenji) [JP/JP]; T 511-0811 = M 

aft Mie (JP). 

(74) tftSA: 5111*5. ^(EHARA,Syogo et al.); T550- 
0002^BEJft^H5rUSEa:F«1 Ti 1 5#26f 
ilJf #1*^18 filf Osaka (JP). 

(81) Jf (HPfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FT, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KB, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM, ZW. 



(54) Title: HYDRODYNAMIC BEARING DEVICE 
(54) 



ON 

o 




(57) Abstract: A bearing sleeve (8) is fitted and 
fixed in a housing (7), and a shaft portion (2a) of a 
shaft member (2) is inserted in an inner periphery 
(8a) of the bearing sleeve (8). After that, a thrust 
member (10) is installed in a lower end portion of 
the inner periphery (7c) of the housing (7), posi- 
tioning at a predetermined position, and fixed by 
ultrasonic welding. When ultrasonic vibration is 
applied to the lower end portion of the housing (7)^ 
as the portion is being pressed to the outer periph- 
ery of the thrust member (10), the joint face of the 
housing (7) is melted and fixed to the thrust mem- 
ber (10). 

(57) ffigX "J - ? 8 £ /\0 v > if 7 \Z 

i±All£U SSSX'J- Zt&COtomm 8alC 
N«Ptt2a>NflS2 a £#ALfcf£. X^X 



wdfco4/029471 Al I liillll) M IIIKI III1I IIIII I^^^J III I1III (llfl (III) IIII1 lllll IIII lllllll 111] III} III! 



(84) *t£ M (&&): ARIPO (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL— ^ y7S^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P It 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FT, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI *#tt (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



WO 2004/029471 ^^>CT/JP2003/011531 

m m m 



tamtam 

r>^<DMM.y £ '(X?BW, CD-ROM. CD-R/RW, DVD-ROM/R 

if tr— A^y (lbp) <D3i?p =f^^^r^^— fesv^s 

WJtSEflf 

$&§:&m^tbtiz> mwi2 ooo— 29164 s^m) „ 



1 



WO 2004/029471 , ^^CT/JP2003/011531 

ffilft^gSr^-rs t XhZ> 0 



2 



WO 2004/029471 ^^CT/JP2003/011531 

&mzj&zxm&miR^xmm-i-z>zk&x*%z> a -mz. mmmmn* m=g 
&&m&mffli£itxmm-rz>jj8ixhz 0 mm&mte* m^-t-< 

5= ^fc> «ue»*w: n AiBLo^ umbo &mm9&&<D&&m\z&t&z j £ > m 

ftV\ r<a#£\ fft^^ U -^^HS^lT'^^tS i i (CJ; , 
t ©H^icjiffi LT t> ftl\ 



3 



WO 2004/029471 ^^»CT/JP2003/0 11531 

^fcttS^U-^SrJEAH^t-S^^^^^H:. ^©^031^8. oxio 

io«o»£Ett»**©ffiffi«ae«BB"e*>«o-8 0° 

Kttlr 5 MS* i? -:/©JEE Aft**: t < -T 5 £ £ K «fc «9 iU © S £ £ t> 5 3*. 
J&M^fr^^OBEAttW:, 09*. fi, A^i?v^^S 2 mmP^T©J:5^ 
^03©4§-£\ JEAf^ttft^:^ 100/xm N 0lL<tt5O M mSST?fc5 0 JEEA 

-**$^<Dm&wm lt^^54 c a Brinies hztmz, ii*&jEA# k «t 
st-«j;5^LTt>av\ mui tit, (<<-x&m) 

El 2te x *ISW^ISS»JBEWSIIS«©-||Jfi^tgSr^-t-BfffiB|-C*>5 0 

0 314, tt£*y-:/©»rffiES {i3 (a) } % T«ffi {El 3 (b) } , ±W 

mm m3 (c) } &7rt'tmx°&>z> 0 



4 



WO 2004/029471 $gg^CTUP2im/i) 5 1 53 1 



hi i t± N ^^^»^^#5»EEW^m i *mfrT&/vi£timm&mx w k 

^Wtt*«Kl^&*LSt>©-e, «l«|J«-2SrlIflEg*£fc^g|«^-t-5»JE«lS 
}-St#ftb^^) 0 »BEttft3Hli«>^!7S?^7H\ fr—\ ^y^6 0rti^f 

z> 0 *fcs tts^y— ^8©T«isas8 c tmutf2<D-7 7i/i?&2 b<D±wm 

I2bl b&mKMlx?* bfftSSPS 1 tfSKtt e>;ft,s 0<£$$® 
1 0 ai:7 7^»2bOTfll4gBli2 b 2 ^Fltf2^7^ 2&Wi 



5 



WO 2004/029471 




CT/JP2003/011531 



7 b fc\ » 7 b ©JJgd^ ftlclWcit©^ 7 a t&m 

*.-CV5 0 /^7 a<£»F*9j^®7 a 1 «\ fftgfl 2 a ©*M8fcNW" bfrfc^— s* 
M2 a 2 tmfe<D*y--jlsQmS%jt-VXMfa-f%o ft, 2 a (0"r w?® 2 a 

ttlfBW2tt N Mill ^fyV^if©^IW«^K W2a^ m 
g&2 aOTflSfc—' *XttSU#:fcB9!ttfc^7 9^^*|J2 b t «rfl|;£TV^ 0 

^iRlJcHIHIU-Ciattbn, i2ooii[:it m.tf0 3 (a) fc^i-<fc5&^ 
U ^^4?— ^^©»JESf8 a 1, 8 a 2 3&S-t^tt^^tt5 0 ±«UO»BE?t 
Said ttl^lRj^m (±T^TO^ra^©^tR)^) 

^tts lX^^Ott*lRli#8 d 1 ^Ift^^^loT^^tlS, ^<om 
T*H 3#<D|ft#ft?f 8 d 1 SrRft^rawmjEMfcb-CV^o 

8 c fc« N flfjfcffBI 3 (b) KlTjM-J; 5 fc*^ 9/W^*t©»JEE|»8 c 1 

xh$k*t\ 

*i»fci9!rt htiftnmffi 8biia!j, 8b2t 8b3t 

ft&ffi!H&%8 b 2 1 Xtt«$c*:©¥S#l3]* 8 b 2 1 «S^$ 

tt5, r©MT11 3*o^@^r^#8 b 2 l^SR^WI?^fc^$^^TV^5 0 

rtllS7c©Ti»fcl^n5. IH4^i-j:5^> 12 bttSSPS 2 

6 



WO 2004/029471 ^Kk ^^CT/JP2003/011531 

©*7* hSP#l 0©Sffil 0 a jctt N MAfcf^y >^ 

b ?r^^ 7 a OrtiB 7 a 2 5 0 mfc<fc 9 > Wft^ y — 

y 8 (D_b«® s b frbmtiz «t 5 ^ffi^xw:^ft^^^$tL-cv^5 0 

^(Dfrlb, V«-/HfP7 a©rtfljffi7 a 2tt, ttS-^ U — ^ 8 ©JbffiflSSffi 8 b ©1*3 
«ffiH««8 b 2 fcSB#lfcteS&ttU Wl7a 2 £ 8 b©fl^»|^i&8 

b 3 ^OWfcBRBBas^$*L<5 0 

mmm#i&g>fij&ft ^i(i2o«) ^naiDj^^bT, y 8 © 

*WSffi8 d i:«f|5^«jJz:gg«S*Si fcfcJ: teg* y 8 £J±Ai-5|^©F*] 

£ 9 n ^l7i?^^7 0g^®^SittLT^9^ MfWtl Oiif^tlSo ^e©^ 

JrlE© £ 0 \Z \^X&*L&ftT'?Z t s 2 ©tegP 2 a fti^g* y — -f 8 © 

F*|J1E 8 a M#A£*K 7 7 2 b ttfftS^ y — ^ 8 (DTWiffim 8c^7 

* h«S#l OOJHffii o a i:OM©ffilW«|JjCJR*§n*:«tiBi:ft5. ^:©m> V 
a tf*»*ttfc^^-^^7©rt««fiIWW:^ teg* y —zf8<DfHUMH 



7 



WO 2004/029471 




CT/JP2003/011531 



(_hT2 0Bf^^) te, -etb^tt, 2 a O^ffi 2 a 1 1 7 ^7;Wtttil 
^5W77^2 b <Z>JLil!|$ra 2 b li^7^ MftSKWSr^L-CSiM^b 

ft&M&ZW-fZWilJiST/lslfo&nR 1 t^2 7v?7^ttf^R2 £#M#J&£*L 

h^lRUJUEHBift^ggftft^^tLSo mini !5 % tttBlt2«r;*9* b^lSHc 

flffsfi Lfc <fc 5 ^> Il7^7;HlS^Rl©il)JE«8a 1 f± N mj?fa*>bm\Z 
XU5TiIf^©tt^^X2 «fc«3 fcoTV^ {|H 3 (a) } „ 

W©|»njc:»fc*jtfcPflj»jjST*»citt»u, ii^7^ Mft^fc&s i©77^ 



8 



WO 2004/029471 ^^CT/JP2003/0 11531 

httSBire->tt^|Rlj»8 d 1 -*i/—/UUtt 2 a©|*HBllBn7 a 2ittS^U- ^8 

©-hflnigffi 8 b (oft-mmm® 8b3t ©ra^BRra-^ws^ y — ^ 8 s 
b®RM8 b i^to&xy-78<D±mwm8b<D*mjjfom8 b 2 1 

ai' a«H2ic*-t«jEtt5ai«i tmmmc^^^^ xyxbmuio' 

tt^gps 20^7^ b$liigfiBi:£5$Mi o a ' ^ ix.^y v^tJ?— 

PIH^f^-JtSPWi ltfu 0-J3Sfc:*3JM3 y ;/ 1 1 b ( 
^I^bT^^^ofc^) ^ATAAfiV^pa^OttJIBfit) lie 

SHif&TV^. §tlk£B#l l£>±#!j®l 1 aft, bSlttfl 0' <DTWm\Z 



9 



WO 2004/029471 ^^CT/JP2003/011531 

g&2 bcDfft^M-^^WS-r^^i^J: §1^7^ Mftgg&S l ir^2^^ 

* M&ggps 2(d*7^ vm^mm*mmfk<wife-rz>~ t&x%z> 0 ^©t s 

10' <E>TH!l®^^£ii:> ^Vi?^?'7 <DTiffiU%mit%m 1 l©ff|y ^ 
1 1 b^J3E loo, ^ttIil:JPt5^ £fc<fc <9 Gg^SBS*) > m^mV 

-fx i b-ammisX^w^y 7 (Dm-etmtmmistiz mmmmcxoxi^ 

SWt 1 2 "Cflijfc U '>—^$B# 1 2 «vn 17 7 (Dfomffi 7 c <D±MMzt&* 

ffil2aft, #g|J2 a(D^^^b^fc7 i -^cS2 a 2 bffimv V— /l^ftg S 



10 



WO 2004/029471 

m & <d m m 



•CT/JP2003/011531 



y* hm^mm\z£czmmm(Dmmfcmxmyy>vn*xyx h^m^ 
n^xx^yy^^^m-r^^ub, mm^vi?^y<D-mmzmmtsftfrx 

%.Ub, mWMi^))—y"mf-^y^yn>Ubyy^^%b(om\^mn^^ * 

y* vm^m^^^^mmm<Dmm^mxmmyy>^n^^y^ v^mK0 
mmxn-rz *y* hm&u b ^m^tcmzm^mmK^^x^ 

mm^^^^^^mmunx^-f-^bm^ mm^y* huu^mm^^^ 
^yv-a&mmm^ x^xm^tc^b b ■i-^mmm^mmo 

3. ^wisjfb. m^7V^y<Dftm\z.mj£i$ft*Lm ; §L*})-y°b, m 

y* huub, mmm^v-^bm^b(DmKmn^fi. y^r^m^m^ 

&mb, mm^^v-y^Rxj^^y^hmbyy^^bfDm^mn^fi, * 
yy- hm^m$K±K%mmm<DW)&fcmxMmyy>i?i®%xyy. v^m^ 
mmm-irz>*y* vm^Mb ^m^mmm^mm^^x, 
mu^v^y*mmm*xmj&irz>bm^ mm^y* Y^u^wm^w 

nwLb-tzmmm%:mm 0 ' 



WO 2004/029471 ^p>CT/JP2003/011531 

ffimiDWimftmx'&m-rr^vn&x?* h^m^mmxwi-^^^ * hm%. 
mk&ffipLitM&m&mwKis^x, 

mmistitixyx hunt, mmm^v-^tmub<Dm^mnbfi, jvt 

wti-fhti, hm&WMfc&z%mmm<Dmmipmxmm7 7^i?u*x7 

mm^^^>^^mm^^ v -?b mmv&mtfnxMtiz-tz bmz, mm 
*na^ v -^%mm^'>i?^iy<Dfrm\zMmz ^oxg^L^r b zmmb-rz 



12 



WO 2004/029471 ^^>CT/JP2003/011531 

5 O^H36^1B*©ttJE«lS^«o 



13 



WO 2004/029471 



FIG. 1 



'CT/JP2003/011531 




1/5 




2/5 



WO 2004/029471 




4/5 



WO 2004/029471 ^^CT/JP2003/011531 



FIG. 7 • 




5/5 



INTERNA 



AL SEARCH REPORT 



International application No. 

PCT/JP03/11531 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 F16C35/02, 35/10, 17/10 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F16C35/02, 35/10, 17/10 



Documentation se^ched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Kbho . 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
Y 



Citation of document, with indication, where appropriate, of the relevant passages 



2002-147444 A (NSK Ltd.) , " 

22 May, 2002 (22.05.02), 
(Family: none) 

JP 6-58327 A (Mitsuba Electric Mfg. Co., Ltd ) 
01 March, 1994 (01.03.94), ^ 
(Family: none) 

JP 2002-58198 A (Sankyo Seiki Mfg. Co., Ltd.), 

22 February, 2002 (22.02.02), 

& US 2002/0047396 Al & CN 1337770 A 



Relevant to claim No. 



3 Farther documents are listed in the continuation of Box C. f— | See patent family annex. 



1 

2-7 



2-7 



Special categories of cited documents: 

"A" document defining the general state of the art which is not 

^considered to be of particular relevance 
E date ^ d ° CUment but P ublished on or after the international filing 

cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



Date of the actual completion of the international search 
06 January, 2004 (06.01.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Facsimile No. 

Pnrw PPT/T- 



Date of mailing of the international search report 

27 January, 2004 (27.01.04) 

Authorized officer 
Telephone No. 



INTERNA 



4k 



AL SEARCH REPORT 



Interfflraoj 



InteBKonal application No. 

PCT/JP03/11531 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Microfilm of the specification and drawings 
annexed to the request of Japanese Utility Model 
Application No. 23743/1992 (Laid-open No. 
83448/1993) 

(Koyo Seiko Co. , Ltd. ) , 

12 November, 1993 (12.11.93), 

(Family: none) 

Microfilm of the specification and drawings 
annexed to the request of Japanese Utility Model 
Application No. 129149/1989 (Laid-open No. 
69319/1991) 

(Sankyo Seiki Mfg. Co., Ltd.), 
10 July, 1991 (10.07.91), 
(Family: none) 

JP 2000-152548 A (Nippon Keiki Works Co., Ltd.), 
30 May, 2000 (30.05.00), 
(Family: none) 

JP 2002-61637 A (NTN Corp.), 
28 February, 2002 (28.02.02), 
(Family: none) 



Relevant to claim No. 



1-7 



1-7 



1-7 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 




m&mmm^ Tct/jpo3/h53i 



a. &m<omi-z>ft®<v&m <mmm&m (ipo) 

Int. CI. 7 F16C35/02, 3 5/1 0, 1 7/1 0 



B. ittgoMt 



W3i%ffofc*/MR»3H. (B@g#fF#^ (IPC) ) 

Int. CI. 7 F16C3 5/02, 3 5/1 0, 1 7/1 0 



B^fflSUH&rlg&fi 1 922-1 9 96^ 

s^m^mmmmm^m 1971-20044? 

H*B3fll£US9r£&tt 1 994-2004f 

B^BUJS^rlgg&iMil 1996-200 4<*F 



^HS-e^fflbfctt^-^^-^ (t*-*^— watKittffl LfcfflR) 



X 


J P 


Y 


0 2. 


Y 


J P 




9 4. 


Y 


JP 



4 A (0*Sl^|h) 2 0 
(«^%bH^^«^M^) 1 9 



:002-58198 A (tStc^^=tt»BI3Kf^M) 
2002. 0 2. 2 2 & US 200 2/0 04 7 3 9 6 A 
1 & CN 1337770 A 



1 

2-7 
2-7 



□ ^fyh7ru — tew*- z&m*m 



r&j pi— ^fyh7r5 y— 3tiR 



0 6. 0 1. 0 4 



PMHEKfioMIB 27. 1. 2004 



B*m<&WVr (I SA/J P) 
100-8915 
JlCMlFFftBKIRjPBBHTB 4»3* 



^aF/rMt OMR® *>*«*) 




3 J 



9 2 4 7 



«fS## 03-3581-1101 AIH 3 3 2 6 



«SPCT/ISA/2 10 «2^) (1 998^7^) 



m 



T/JP03/1 15 3 1 



C (MZ) . 



&mm£&mwm4-2 3 743^ (b^e 

5-83448 -5§0 bfc* 



0*1 

1. 12 (775 *u 



1 9 9 3. 1 



A 



a*m^m%rm&mmm 1 - 129149-^ (b^h^^tH^ 

fflM<kM 3-6 9 3 1 9f) OM»«ttLfci»»&OT®<Dl*3 
9 1. 0 7. 1 0 (77 5 y — frD 

JP 2000-152548 A («S^?tt P *^HSKfm) 
2000. 05. 30 (77^y-4U 

JP 2002-61637 A ^;*#:5S##:) 2 

0 0 2. 0 2. 2 8 



1-7 



1 — 7 



1-7 



ISPCT/1SA/2 10 (!B2-<'-i?©»#) (1 9 9 8#7J!) 



